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(54) Recording medium having digital copy management data recorded thereon, and recording 
and/or reproducing apparatus in which reproduction or recording operation is controlled on 
the basis of the digital copy management data 



(57) According to the present invention, copy man- 
agement data for managing allowance or unallowance 
(i.e. prohibition) of copies on a recording medium are 
recorded, and a time restriction condition, an area lim- 
iting condition a condition for restricting a copy mode : 
etc. are managed on the basis of the recorded copy 
management data. When data are copied to different 
recording media, the copy management data are re- 
corded together with the main data, thereby restricting 
the reproducing operation of the main data. 
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D scription 

The present invention relates to a method, an ap- 
paratus and a recording medium for a digital data copy 
operation of digital data between recording media in 
which digital data are recorded on the basis of digital 
copy management data on the medium. 

Recently, various kinds of digital recording media 
such as an optical disc, a magnetooptical disc, a mag- 
netic tape, etc. have been practically used, and they 
have been broadly used to record and reproduce audio, 
video, computer program, data, etc. 

It is possible to perform so-called a digital copy in 
which the digital data reproduced in the reproducing ap- 
paratus are transmitted to the recording apparatus while 
kept in the digital data form, and the digital data are re- 
corded into a recording medium in the recording appa- 
ratus. 

According to the digital copy, theoretically, data de- 
terioration represented by deterioration in audio signals 
or video signals never occurs, and thus recording media 
in which the same quality of data are recorded can be 
copied with no limitation. 

When works for copyright such as audio, video such 
as movies, computer programs, etc. are recorded in re- 
cording media, the works may be copied with no limita- 
tion, by digitally copying the works in recording media, 
and this is a critical problem. 

There has been known a system in which digital 
copy is permitted to only the first generation copy 
through the processing of setting a predetermined flag 
at a recording medium side during a digital copy opera- 
tion, like a serial copy management system which is 
adopted in a DAT (digital audio tape) system. However, 
sufficient copy management has not been performed on 
this system. For example, if many recording apparatus- 
es are connected to one reproducing apparatus and 
they perform the recording operation at the same time, 
a large number of first generation digital media copies 
could be formed. That is, it is not sure that the possibility 
that the works are copied somewhat readily and with no 
limitation is avoided. 

Such a serial copy management system has been 
described in U.S. Patent Serial No. 5,057,947, No. 
5,185,792, No. 5,231,546. 

Accordingly, there has been required a system 
which can perform the management of a digital copy op- 
eration itself or the management of digitally-copied data 
sufficiently and flexibly. 

The present invention has been implemented in 
view of the foregoing situation, and has an object to pro- 
vide a recording medium, a digital copy management 
method, a reproducing apparatus and a recording ap- 
paratus which construct a system for performing the 
management of a digital copy operation itself or the 
management of digitally copied data. 

In view of the forgoing problem, according to the 
present invention, there is provided a recording medium 



comprising a management area in which at least one of 
time information on reproduction of said recording me- 
dium and information on allowed area/unallowed area 
for the reproduction or recording, and a copy history re- 
s lated to the copy of recording medium are recorded as 
management information, and a main area in which 
main information to be copied is recorded. 

Further, according to the present invention, there is 
provided a recording apparatus for copying main infor- 
10 mation recorded in a main area from a first recording 
medium to a second recording medium, the first record- 
ing medium comprising a management area in which 
copy management data comprising at least one of time 
information on reproduction or recording of the record- 
's jng medium and allowed area/unallowed area informa- 
tion for the reproduction or recording of the recording 
medium, and a copy history related to the copy of the 
recording medium are recorded as management infor- 
mation, and the main area in which main information to 
20 be copied is recorded, wherein the recording apparatus 
comprises a copy management information renewing 
unit for performing a predetermined renewing process- 
ing on the copy management information reproduced 
from the management area of the first recording medium 
25 jn accordance with the copy of the main information on 
the first recording medium, and a recording unit for re- 
cording the copy management information renewed in 
the renewing unit in the management area on the sec- 
ond recording medium. 
30 still further, according to the present invention, 
there is provided a recording and reproducing apparatus 
for reproducing data from a first recording medium com- 
prising a management area in which copy management 
data comprising at least one of time information on re- 
35 production or recording of the recording medium and al- 
lowed area/unallowed area information for the repro- 
duction or recording of the recording medium, and a 
copy history related to the copy of the recording medium 
are recorded as management information, and a main 
40 area in which main information to be copied is recorded, 
wherein the recording and reproducing apparatus com- 
prises a copy management information renewing unit for 
performing a predetermined renewing processing on 
the copy management information reproduced from the 
*s management area of the first recording medium in ac- 
cordance with the copy of the main information on the 
first recording medium when the main information and 
the copy management data reproduced from the first re- 
cording medium are copied onto the second recording 
50 medium, and a recording unit for recording the copy 
management information renewed in the renewing unit 
in the management area on the second recording me- 
dium. 

The invention will be further described by way of 
55 non-limitative example with reference to the accompa- 
nying drawings, in which:- 

Figure 1 is a block diagram showing the whole dub- 
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bing system having a reproducing apparatus 10P 
or a recording and reproducing apparatus 10PR, 
and a recording apparatus 1 0R or a recording and 
reproducing apparatus 20PR according to the 
present invention; s 
Figure 2A shows the data structure recorded on an 
only- reproduction disc; 

Figure 2B shows the data structure recorded on a 
recordable and reproducible disc; 
Figure 3 is a table showing the specification of an w 
optical disc DVD which is enhanced in densification 
as compared with a conventional optical disc; 
Figure 4A is a schematic diagram of the recording 
operation of data from the reproducing apparatus 
10P or the recording and reproducing apparatus '5 
1 0PR to the recording apparatus 20P or the record- 
ing and reproducing apparatus 20PR; 
Figure 4B is a schematic diagram showing the data 
delivery of copy management data CMD in the re- 
cording operation of the data from the reproducing 20 
apparatus 1 0P or the recording and reproducing ap- 
paratus 1 0PR to the recording apparatus 20P or the 
recording and reproducing apparatus 20PR; 
Figure 4C is a schematic diagram showing the data 
recording operation into the reproducing apparatus 25 
20PR when the data are recorded in the reproduc- 
ing apparatus 10P or the recording and reproducing 
apparatus 10PR to the recording apparatus 20R or 
the recording and reproducing apparatus 20PR; 
Figure 5 is a table showing the data structure of the 30 
copy management data; 

Figure 6 is a flowchart showing the reproduction 
control processing on the basis of the copy man- 
agement data; 

Figure 7 is a flowchart showing the reproduction 35 
control processing for copy recording on the basis 
of the copy management data; and 
Figure 8 is a flowchart showing the recording re- 
stricting processing on the basis of the copy man- 
agement data. 40 

Preferred embodiments according to the present in- 
vention will be described in the following order of items. 

1 . Construction of reproducing apparatus and re- 45 
cording apparatus 

2. Recording position of copy management data 

3. Recording mode of copy management data 

4. Content of copy management data 

5. Reproduction restriction processing by copy so 
management data 

6. Reproduction restriction processing in digital 
copy operation by copy management data 

7. Recording restriction processing by copy man- 
agement data 55 

8. Processing on content basis by copy manage- 
ment data 

9. Processing according to copy history 



1 . Construction of Reproducing apparatus and 
recording apparatus 

Figure 1 shows the construction of only a main part 
of a reproducing apparatus and a recording apparatus. 

The reproducing apparatus 10 is constructed to en- 
able at least the data reproduction and output to a disc 
1 . The disc 1 comprises a reproduction-only disc 1 P or 
a recording and reproducing disc 1 R having a recorda- 
ble area. 

In this embodiment, DVD (digital versatile disc/dig- 
ital video disc) is considered as the disc 1 and a disc 2. 

DVDs which have been recently developed are pro- 
posed as recording media to be applied to video or audio 
fields, and they are also considered as being applied to 
computer data, etc. That is, they are so-called multime- 
dia discs. In this embodiment, the digital copy manage- 
ment will be described on the basis of the above DVDs. 
The DVDs are classified into a reproduction-only disc 
type, and a recording/reproducing disc type on/from 
which a user can record video, audio or other data. In 
Figure 1 : there are provided a reproduction-only disc 1 P 
and recording/reproducing discs tRP and 2. 

The disc 1 is loaded into a reproducing driver 12 in 
the reproducing apparatus 10. The reproducing driver 
1 2 is provided with a spindle mechanism for rotatronally 
driving the disc 1 : a reproducing head mechanism for 
performing data read-out from the rotated disc t, a 
preamplifier circuit system for performing signal 
processing on the read-out data as read-out RF electri- 
cal signal, a servo circuit/servo mechanism for making 
the spindle mechanism and the reproducing head 
mechanism execute a proper reproducing operation. 

Data Dp which are read out from the disc 1 by the 
reproducing driver 12 are supplied to a decoder 13. In 
the decoder 13, prescribed decode processing is per- 
formed on the data Dp to obtain reproduction data. For 
example, processing such as binary-coding processing, 
EFM plus demodulation, error correction, video decod- 
ing, audio decoding and other processing are per- 
formed, and the reproduction data DT in digital signal 
format as actually reproduced video or audio are output. 

The reproduction data DT are subjected to various 
characteristic processing on audio/video, analog signal 
processing, amplification processing, etc. by a repro- 
duction processor 18, and supplied from a terminal 19 
to a prescribed device, for example, an equipment such 
as a CRT monitor, an amplifier, a speaker or the like. 

Further, the reproduction data DT obtained in the 
decoder 13 can be output from an interface unit 14 to 
an external equipment. In this case, the interface unit 
14 operates as a so-called digital interface, that is, the 
data DT are transmitted and output in the digital data 
form while carried on a prescribed transmission and re- 
ception format. 

Further, together with the main data such as audio 
or video, various control data such as TOC, sub codes, 
etc. are read out from the disc 1 , and extracted in the 
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decoder 1 3. These control data are supplied to the con- 
troller 11. 

Copy management data as described later are re- 
corded as management information on digital copy in 
the disc 1 of this embodiment. During the reproduction 
of the disc 1 , the copy management data CMD are ex- 
tracted by the decoder 1 3, and supplied to the controller 
11. 

The controller 1 1 is constructed by a microcomputer 
including a CPU, a RAM (Random Access Memory) 
serving as a work area, and a ROM (Read Only Mem- 
ory) in which program, etc. are stored. It controls the 
operation of each part through a control bus SB1, and 
performs operations which are needed as the reproduc- 
ing apparatus. For example, it instructs the reproduction 
driver 1 2 to perform the reproducing operation, performs 
the decode processing in the decoder 1 3, and controls 
the communication operation with an external equip- 
ment through the interface unit 14. 

Further, CMD memory 15 is provided. If occasion 
demands, the controller 11 can store into the CMD mem- 
ory 15 copy management data CMD read out from the 
disc 1 to perform the processing using the copy man- 
agement data CMD. 

Further when the reproduction data DT are trans- 
mitted from the interface unit 14 to the recording appa- 
ratus 20 connected thereto, the copy management data 
CMD read out from the disc 1 are simultaneously trans- 
mitted to the recording apparatus 20, and the control 
therefor is also performed by the controller 11 . 

A date-and-hour counter 1 6 is a counter which con- 
tinues to operate even during a period when the power 
of the reproducing apparatus 10 is turned off by an ex- 
clusive battery 16a, and it is a part for counting the cur- 
rent year month, date, hour, minute and second. On the 
basis of the count value of the date-and-hour counter 
1 6, the current year, month, date, hour, minute and sec- 
ond can be grasped at all times. The count operation of 
the date-and-hour counter 16 may be set to start at the 
final adjustment stage before shipments from a factory. 

Solid information of the reproducing apparatus 10 
is stored in an solid information memory 1 7. As the solid 
information are stored data (solid information) which are 
inherent every reproducing apparatus or every some re- 
producing apparatuses, such as a manufacturing 
number (serial number), a product code, a manufactur- 
ing lot number, a manufacturing factory code, the year, 
month and date of manufacturing, a selling area (use 
area), etc. The data as the solid information are written 
before shipments from a factory. 

As the solid information memory 17 is used a mem- 
ory such as a non-volatile RAM in which data are not 
extinguished even when the power of the reproducing 
apparatus 1 0 is off. The memory is not limited to the non- 
volatile, however, it is preferable that the memory is not 
an unwritable ROM when data which may be altered, 
such as user area data or the like, are contained. 

The recording apparatus 20 is designed so that it 
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can perform a recording operation on the disc 2. The 
disc 2 comprises a recording and reproducing disc hav- 
ing a recordable area, for example. That is, it is the same 
disc as the recording and reproducing disc 1RP at the 
s recording apparatus side. As described above, in this 
embodiment, each of the recording and reproducing 
disc and the reproduction-only disc is a disc of DVD sys- 
tem. However, when the present invention is applied, it 
is unnecessary that the reproducing apparatus 10 side 
10 and the recording apparatus 20 side correspond to the 
same type recording media. 

The disc 2 is loaded into the recording driver 22 in 
the recording apparatus 20. The recording driver 22 is 
provided with a spindle mechanism for rotationally driv- 
es ing the disc 2, a recording head mechanism for perform- 
ing a data writing operation on the rotating disc 2, a sig- 
nal processing circuit system for supplying the recording 
head mechanism with data to be recorded, a servo cir- 
cuit, a servo mechanism for making the spindle mech- 
20 anism and the recording head mechanism perform a 
proper recording operation, etc. 

The data to be recorded are input from the interface 
unit 24. The interface unit 24 is connected to the inter- 
face unit 14 of the reproducing apparatus 10 by a bidi- 
25 rectional digital line DL (IEEE 1394 or the like), for ex- 
ample, and the reproduction data DT and the copy man- 
agement data CMD which are output from the reproduc- 
tion apparatus as described above can be input thereto. 
The reproduction data DT and the copy management 
30 data CMD which are input from the interface unit 24 are 
supplied to an encoder 23. 

In the encoder 23, the data DT transmitted through 
the bidirectional digital line DL are subjected to encode 
processing which is in conformity with a recording for- 
35 mat (video encode, audio encode, error correction code 
addition, EFM Plus Modulation, etc.) to generate data 
DR serving as a recording signal. The data DR are sup- 
plied to the recording driver 22 to perform the recording 
operation on the disc 2. 
■to The encoder 23 is also supplied with the copy man- 
agement data CMD which are transmitted from the re- 
producing apparatus 10 together with the data DT The 
copy management data CMD are supplied to the con- 
troller 21 , and also encoded in a data form of a recording 
45 format on the basis of the control of the controller 21 and 
supplied to the recording driver 22, whereby the copy 
management data CMD are recorded at a predeter- 
mined position on the disc 2. 

When the recording is performed on the disc 2, var- 
50 jous control data such as file management data (File Al- 
location Table Data), sub codes, etc. as well as the main 
data such as audio or video are written. The sub codes 
are encoded together with the audio or video data. Fur- 
ther, the file management data and the copy manage- 
rs ment data CMD are basically encoded at a predeter- 
mined timing which is different from that of the recording 
operation of the audio/video data, and recorded on the 
disc 1. 
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The controller 21 constructed by a microcomputer 
having a CPU, a RAM serving as a work area, and a 
ROM in which programs, etc. are stored. It controls the 
operation of each part through a control bus SB2 to per- 
form the operation required for the recording apparatus. s 
For example, it controls the communication operation 
with an external equipment by the interface unit 24 and 
also instructs execution of the encode operation of the 
encoder 23 and the recording operation of the recording 
driver 12. 10 

A CMD memory 1 5 is further provided. The control- 
ler 11 stores into the CMD memory 15 the copy man- 
agement data CMD transmitted through the interface 
unit 24 from the reproducing apparatus 10 if occasion 
demands, and performs the processing using the copy ?5 
management data CMD. 

In order to store the copy management data CMD 
into the disc 2 as described above, the copy manage- 
ment data CMD transmitted from the reproducing appa- 
ratus 10 are stored in the CMD memory 15, and trans- 20 
mitted to the encoder 23 at a predetermined timing to 
perform the encode processing for the recording oper- 
ation. 

Further the controller 21 performs necessary re- 
newal processing on the content of the copy manage- 25 
ment data CMD on the CMD memory 15, and then 
records it on the disc 2. 

The date-and-hour counter 26 is a counter which 
continues to work even during the period when the pow- 
er of the recording apparatus 20 is turned off by the ex- 30 
clusively-used battery 26a, and it serves to count the 
current year, month, date, hour, minute and second. On 
the basis of the count value of the date-and-hou r counter 
26, the controller 21 can grasp the current year, month, 
date, hour minute and second at all times. The count 35 
operation of the date-and-hour count 26 is set to start 
at the final adjustment stage before the shipment from 
a factory, for example. 

Solid information of the recording apparatus 20 is 
stored in an solid information memory 27. As the solid *o 
information are stored data (solid information) which are 
inherent every reproducing apparatus or every some re- 
producing apparatuses, such as a manufacturing 
number (serial number), a product code, a manufactur- 
ing lot number, a manufacturing factory code, the year, 45 
month and date of manufacturing, a selling area (use 
area), etc. The data as the solid information are written 
before shipments from a factory. 

As the solid information memory 27 is used a mem- 
ory such as a non-volatile RAM in which data are not so 
extinguished even when the power of the reproducing 
apparatus 20 is off. The memory is not limited to the non- 
volatile, however, it is preferable that the memory is not 
an unwritable ROM when data which may be altered, 
such as user area data or the like, are contained. 55 

The reproducing apparatus 10 and the recording 
apparatus 20 described above are connected to each 
other through a bidirectional digital line DL. With the bi- 



directional digital line DL, the types, the operation sta- 
tus, etc. of apparatuses which are connected to each 
other, can be known not only through the bidirectional 
transmission and reception of the main data serving as 
a recording and reproducing target such as audio or vid- 
eo, but also through the communication between con- 
trollers (11, 21) of the respective apparatuses through" 
the interface units (14, 24) of the respective apparatus- 
es. 

Specifically, through the bidirectional line DL, the 
controller of an apparatus transmits to another appara- 
tus connected to the apparatus a request command for 
inquiring about the type of the other apparatus, and re- 
ceives an answer from the connection target apparatus, 
whereby the controller can know the type of the connec- 
tion target (for example, the types of a reproducing ap- 
paratus, a recording apparatus, a D/A converter, a tuner, 
etc., a maker, a manufacturing place, a serial number, 
etc.) 

Likewise, by hearing the current operation status, 
the operation status (a status such as under-reproduc- 
tion, under- recording or the like). 

Figure 1 shows the state that the reproducing ap- 
paratus 10 and the recording apparatus 20 are merely 
connected to each other. However the digital commu- 
nication may be performed between many apparatuses 
through the bidirectional digital line DL. ~ : 

Only the circuit block necessary for the reproducing 
apparatus is illustrated as the reproducing apparatus 10 
shown in Figure 1 . The same construction as the record- 
ing apparatus 20 may be provided in the reproducing 
apparatus 10 so as to construct the recording and re- 
producing apparatus. In this case, a recording head 
mechanism and a processing circuit system for record- 
ing signals are provided in the reproduction driver 12, 
and the decoder 1 3 is required to have a function as an 
encoder 

In Figure 1, the reproducing apparatus 10 and the 
recording apparatus 20 are illustrated as being regarded 
as the driver for the disc 1 serving as the copy origin and 
the driver for the disc 2 serving as the copy target re- 
spectively in the digital copy operation. However, when 
the reproducing apparatus 10 has a recording function, 
in the digital copy operation the content of the copy man- 
agement data CMD can be renewed in the disc 1 serving 
as the copy origin. 

As described above, the reproducing apparatus 10 
may be a reproducing apparatus 10 or a reproduction- 
only apparatus. 

Likewise, the construction of the reproducing appa- 
ratus 10 may be provided in the recording apparatus 20 
to fabricate a recording and reproducing apparatus. 
That is, the recording apparatus may be designed as a 
recording-only apparatus 20R or a recording and repro- 
ducing apparatus 20RP 

At any rate, the construction shown in Figure 1 is 
the minimum and indispensable construction in consid- 
eration of at least the following conditions (1) to (4). 
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These conditions are not necessarily required at all 
times, and a part thereof is required in each operation 
as described later. Any other construction than the in- 
dispensable point for each operation as described later 
may be adopted irrespective of the construction shown 
in Figure 1. 

(1) The reproducing apparatus 10 must be de- 
signed to enable the read-out of the main data and 
the copy management data CMD and the transmis- 
sion thereof to an external equipment for the repro- 
duction-only disc 1 P or the recording and reproduc- 
ing disc 1 RP serving as the disc 1 on which the copy 
management data CMD are recorded. 

(2) The reproducing apparatus 10 must be de- 
signed to enable the reproducing operation control 
on the basis of the copy management data CMD 
read out from at least the disc 1 . 

(3) The recording apparatus 20 must be designed 
so as to enable the reception of the main data and 
the copy management data CMD transmitted from 
the external equipment and the recording operation 
into the disc 2. 

(4) The recording apparatus 20 must be designed 
to enable the recording operation control to the disc 
2 on the basis of the copy management data CMD 
transmitted from at least an external equipment. 

Only main portions of the reproducing apparatus 
are shown in the reproducing apparatus 10 and the re- 
cording apparatus 20 in Figure 1 . Actually, an operation 
unit for user's operation and a display unit for displaying 
an operation status to an user are provided. 

2. Recording position of copy management data 

The copy management data CMD are beforehand 
recorded as so-called ROM data in a prescribed area 
on a reproduction- only disc. 

With respect to the recording and reproducing disc, 
a prescribed area within a rewritable area is set for the 
recording of the copy management data. 

When the discs 1 ,2 are formed of DVD, the general 
structure of the reproduction-only disc is shown in Fig- 
ure 2A, and TOC (Table of Contents) in which data as 
physical management information are written is provid- 
ed. 

Figure 3 shows the physical format of CD (compact 
disc) and DVD. Capacity information in the physical for- 
mat of DVD shown in Figure 3, disc diameter informa- 
tion, later information on first layer/second layer, etc. are 
recorded in the TOC, and also a signal transmission 
rate, a version number, etc. are recorded in the TOC. 

As shown in Figure 2A : the main data DT such as 
actual video or audio are recorded as contents C1 to 
Cn. Each content is set as a content segment unit such 
as a track, a chapter or the like (for example, one pro- 
gram corresponds to one content). A sub code SC is 



recorded together with the main data DT 

File management information (FAT: file allocation 
table) is provided to mange the reproducing operation 
of each content. An address management of each con- 
s tent, etc. are performed on the basis of the management 
data in the file management information, and the repro- 
ducing operation of each content, etc. can be per- 
formed. 

In the disc structure of Figure 2A as described 
10 above, the copy management data CMD is considered 
to be recorded in the file management information, for 
example. Further, the content of the copy management 
data CMD will be described later, and the copy manage- 
ment data CMD may correspond to not only data which 
*5 targets the overall disc, but also data which targets each 
of the contents C1 to Cn individually 

Of course, the copy management data CMD may 
be recorded in the TOC, or recorded in the sub code SC 
together with the data DT of each content. 
20 Next, the general structure of the recording and re- 
producing disc is shown in Figure 2B t and like the re- 
production-only disc, TOC in which data as physical 
management information is written is provided. Even in 
the case of the recording and reproducing disc, for ex- 
25 ample, a TOC area is set as a ROM area. 

A data recordable area in which a user can record 
audio or video data as a content is provided in a data 
recordable rewritable area. In the case of a so-called 
virgin disc, no data are recorded in the data recordable 
30 area, and data (contents) are recorded in such a format 
as shown in Figure 2A by the recording operation of the 
user. Further, file management information is provided 
to manage recording, reproduction, deletion or the like 
of contents in the data recordable area. The file man- 
35 agement information should be renewed in accordance 
with recording, reproduction, deletion or the like of the 
contents in the data recordable area, and thus a rewri- 
table area on the disc is formed. 

With respect to the recording and reproducing disc 
40 as described above, the copy management data CMD 
is recorded in the file management information, or re- 
corded in the data recordable area, that is, as the sub 
code of each recorded content. 

Even in any case of the reproduction-only disc and 
^5 the recording reproducing disc, various positions may 
be considered as the position where the copy manage- 
ment data CMD is recorded. At any rate, any reproduc- 
tion-only disc may be used insofar as the copy manage- 
ment data CMD is beforehand formed at a specific po- 
50 sition, and any recording and reproducing may be used 
insofar as an area for writing the copy management data 
CMD is prepared at a specific position. 

Even in the case where the present invention is ap- 
plied to other cases than the DVD, the recording position 
55 of the copy management data CMD may be set to a spe- 
cific position. 
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3. Recording mode of copy management data 

As described above, the reproducing apparatus 10 
transmits and outputs the copy management data CMD 
read out from the disc 1 together with the main data in 
the digital copy operation, and when receiving the main 
data and the copy management data CMD, the record- 
ing apparatus 20 records not only the main data, but also 
the copy management data CMD on the disc 2. 

The recording mode as described above will be de- 
scribed by taking an example with respect to Figures. 
4A 4B and 4C. 

Figure 4A shows an operation in which when the 
main data DT is digitally copied from the disc 1 to the 
disc 2, for the copy management data CMD, the data 
content read out from the disc 1 is not renewed and re- 
corded on the disc 2 as it is. 

In Figure 4B ; when the main data DT is digitally cop- 
ied from the disc 1 to the disc 2, with respect to the copy 
management data CMD, the reproducing apparatus 10 
directly transmits the data content read out from the disc 
1 to the recording apparatus 20 side. In accordance with 
the digital copy operation as described above, the re- 
cording apparatus 20 performs predetermined process- 
ing (1) on the copy management data CMD, and then 
records the data on the disc 2. 

In Figure 4C, when the main data DT are digitally 
copied from the disc 1 to the disc 2, with respect to the 
copy management data CMD, the reproducing appara- 
tus 10 directly transmits the data content read out from 
the disc 1 to the recording apparatus 20 side. In the re- 
cording apparatus 20, the transmitted data DT and copy 
management data CMD are not renewed, and directly 
recorded on the disc 2. However, at the reproducing ap- 
paratus 10 side, the renew processing (2) is performed 
on the copy management data CMD read out from the 
disc 1 in accordance with the digital copy operation to 
rewrite the copy management data CMD on the disc 1 
on the basis of the renewed content. 

Further, as not shown, an operation mode which is 
obtained by combining Figures. 4B and 4C. That is, the 
reproducing apparatus 10 transmits the main data DT 
and the copy management data CMD read out from the 
disc 1 side to the recording apparatus 20 side. In the 
recording apparatus 20, the copy management data 
CMD is subjected to the predetermined renewal 
processing and then recorded on the disc 2. On the oth- 
er hand, in the reproducing apparatus 10 side, the copy 
management data CMD is also subjected to the prede- 
termined renewal processing, and the copy manage- 
ment data CMD on the disc 1 are rewritten. 

The recording modes as described above are con- 
siderable in the digital copy process, however, the se- 
lection of any one of the recording modes is dependent 
on the content of the copy management data CMD. Par- 
ticularly, the renewal processing is required when data 
on a copy history as described later exists as the copy 
management data CMD. For example, as shown in Fig- 



ure 4B, the copy management data CMD is renewed in 
the disc 2 which is the copy destination in such a case 
that copy generation information or the like is contained 
in the copy management data CMD. Further, as shown 

5 in Figure 4C, the content of the copy management data 
CMD is renewed in the disc 1 which is the copy origin 
in such a case that data on the frequency at which the 
disc serves as a copy origin (that is, the number of times 
at which the digital copy from the disc 1 is performed), 

10 etc. are contained in the copy management data CMD. 
It is needless to say that the when the copy man- 
agement data CMD of the copy origin disc 1 as shown 
in Figure 4C is renewed, the disc 1 must be the recording 
and reproducing disc 1 RP and the reproducing appara- 

'5 tus 1 0 must be the recording and reproducing apparatus 
1 0RR On the other hand, in the case of Figures. 4A and 
4B, the disc 1 may be applied to both the reproduction- 
only disc 1 P and the recording and reproducing disc 
1 RP. 

20 

4. Content of copy management data 

Figure 5 shows a concrete data content as the copy 
management data CMD. Figure 5 shows an example of 

25 the data content which is considered in accordance with 
each example of a reproduction restricting operation 
and a recording restricting operation, and thus -all the 
data content are not necessarily recorded in the copy 
management data. In addition, data other than the 

30 above data may be recorded as the copy management 
data. The copy management data CMD are those data 
which are required for the reproduction restricting oper- 
ation, the recording restricting operation, etc., and the 
content as the copy management data CMD is deter- 

35 mined in accordance with the actually adopted opera- 
tion. 

As shown in Figure 5, the copy management-data 
CMD may be roughly divided into the data on trie re- 
cording condition and the reproducing operation, and 
^0 the data on the copy history. 

As the data on the recording condition and the re- 
producing conditioner may be considered date-and- 
hour condition data, area condition data, frequency con- 
dition data, generation condition data and connecting 
4 $ condition data. 

As the date-and-hour condition data are considered 
a condition based on copy date and hour, and a condi- 
tion based on a specific date and hour. 

On the basis of the copy date and hour, the copy 
50 date and hour is recorded as the copy management data 
CMD. A reproduction restricting condition is set in the 
digitally copied disc (copy destination disc 2) so that the 
reproduction is permitted within a fixed period from the 
copy date and hour, or the reproduction is prohibited 
ss within a fixed period from the copy date and hour and 
the reproduction can be first performed after the fixed 
period elapses. 

Further, on the basis of a specific date (for example, 
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a specific date and hour such as September 1 , 1 998 or 
the like) can be set a reproduction restricting condition 
under which the reproduction is permitted from the spe- 
cific date for the reproduction-only disc 1P serving as 
the copy origin disc or the copy destination disc 2 or the 
reproduction is permitted until the specific date. 

Of course, as the specific date may be imposed a 
time restriction such as twelve noon of September 1, 
1998 or the like. 

Further, as a date-and-hour condition or another 
condition such as an area condition as described later 
may be set an additive condition for permitting the re- 
production for only 30 seconds during a reproduction im- 
possible period. 

The area condition data are to impose restrictions 
every area where the reproducing apparatus, the re- 
cording apparatus are used. For example, America and 
Canada are set as specific areas, and the reproduction 
restricting condition is set to permit the reproduction of 
the reproduction-only disc 1 P serving as the copy origin 
disc 1 or the copy destination disc 2 in only these specific 
areas or to prohibit the reproduction in only these spe- 
cific areas. For example, the data regulates such a re- 
striction that a disc 2 which is formed by the digital copy 
can be reproduced, however, it cannot be reproduced. 

The frequency condition data are to permit the dig- 
ital copy from a disc 1 at a specific frequency when the 
disc is set as the copy origin disc 1 or enable the repro- 
duction at a specific frequency for a disc 2 which is 
formed by the digital copy. Further, the reproducible fre- 
quency can be set for the reproduction-only disc 1 P ir- 
respective of execution or non-execution of the digital 
copy. When the data form of permitting the digital copy 
at a specific frequency to the copy origin disc is adopted, 
the renewal as shown in Figure 4C is performed on the 
copy management data CMD on the disc 1 , and the fre- 
quency of the digital copy is counted and recorded as 
copy frequency data as described later. 

The generation condition data are to set a restriction 
for permitting the digital copy from a disc 1 serving as 
the copy origin until what generation. For example, in 
the reproduction-only disc 1 P are recorded data for per- 
mitting the copy from the disc 1 until a third generation. 
When the digital copy is performed, the renewal mode 
of the copy management as shown in Figure 4B is 
adopted, and the content of permitting the copy from the 
disc 2 until a second generation is set for the copy des- 
tination disc 2. Accordingly, in a third generation disc 
from the disc, data for unallowing (prohibiting) the copy 
from this disc are written in the copy management data 
CMD. 

The connection condition data are to perform vari- 
ous setting such as permission of reproduction, that is, 
the digital copy if the number of recording apparatuses 
which are connected for the digital copy is equal to what 
number from the view of the reproducing apparatus 
side, etc. When the reproducing apparatus and the re- 
cording apparatus are connected through the bidirec- 



tional digital line DL as shown in Figure 1, the situation 
of each of the apparatuses which are connected can be 
grasped by the reproducing apparatus 10. That is, when 
the reproducing apparatus 10 performs the reproduc- 

5 tion, the number of recording apparatuses which will 
perform the digital copy can be confirmed. Since the 
mode is as described above, the reproduction restriction 
can be performed by setting the simultaneously con- 
nectable number as the connection condition data. 

10 Further, a condition of restricting the type of an ap- 
paratus which is connected to perform the digital copy 
may be added as the connection condition data. For ex- 
ample, when the generation condition data as described 
above is considered, the copy management data CMD 

1$ must be renewed in the copy destination disc. If the con- 
nected recording apparatus has no renewing function of 
the copy management data CMD, it is difficult to apply 
the copy restriction by the generation condition data. 
Therefore, it is convenient as the generation condition 

20 data to impose restrictions, for example, that the record- 
ing apparatus which is connected to perform the digital 
copy is limited to the apparatus type having a renewing 
function of the copy management data CMD. 

The above condition data are described as the re- 

25 production restricting condition. However, these data 
may be set as the recording condition data. That is, 
when the recording apparatus 20 receives the main data 
and the copy management data CMD are received from 
the reproducing apparatus 10 in the digital copy proc- 

30 ess, by referring to the recording permitting condition 
(for example, date-and-hour condition for permitting the 
recording or the like), a control operation as to whether 
the recording of the main data should be performed may 
be carried out. 

^5 Further even when it is set as the reproduction re- 
stricting condition, it may be set as a restriction condition 
for the overall reproducing operation or a restriction con- 
dition for the reproducing operation which targets the 
digital copy. 

40 Next, as the data on the copy history may be con- 
sidered copy date-and-hour data, copy area data, copy 
frequency data, copy generation data, copy origin disc 
data, copy origin reproducing apparatus data, copy ex- 
ecution recording apparatus data, simultaneous copy 

^5 number data, copy history file data, etc. 

The copy date-and-hour data is the data at the date 
and hour when the digital copy was performed in the 
digitally- copied disc (copy destination disc 2). Accord- 
ingly, in this case, the renewing and recording mode of 

50 the copy management data CMD as shown in Figure 4B 
is taken, and the date and hour when the copy is per- 
formed is recorded in the copy management data CMD 
of he disc 2. The copy date-and-hour data are used as 
the date-and-hour condition data in such a case that the 

55 reproduction condition based on the date and hour of 
the copy is set. 

In the copy area data is recorded an area in which 
the digital copy was performed on the digitally copied 
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disc (copy destination disc 2). The area data recorded 
on the disc 2 are generated by using the use area infor- 
mation stored in the solid information memory 27 in the 
recording apparatus 20 of Figure 1. 

When a disc is used as a copy origin disc 1 , the copy 
frequency data are obtained by counting the frequency 
at which the digital copy is performed from the disc 1 . In 
order to record the copy frequency data on the copy or- 
igin disc 1, it is necessary that the renewal as shown in 
Figure 4C can be performed, and the status of a con- 
nected apparatus can be grasped by the bidirectional 
digital line DL to identify whether the reproducing oper- 
ation in the reproducing apparatus 10 is a mere repro- 
ducing operation or a reproducing operation for the dig- 
ital copy. 

The copy generation data represent the copy gen- 
eration of a disc 2 which is formed by the digital copy. 
Accordingly, as shown in Figure 4B, the data are re- 
newed at the recording apparatus 20 side in the digital 
copy process, and recorded on the disc 2. For example, 
if "1 " is written as the copy generation data in the copy 
management data CMD transmitted from the copy origin 
disc 1 , in the recording apparatus 20, "2" is written as 
the copy generation data on the disc 2 to write in the 
copy management data CMD. 

The copy origin disc data are data associated with 
the copy origin disc 1 itself, such as the serial number, 
the stamp number (number every manufacturing factory 
and stamper), etc. of the copy origin disc 1. When the 
serial number, etc. of the disc 1 are recorded as the copy 
origin disc data in the copy management data CMD of 
the disc 1, the copy origin disc data are transmitted to 
the recording apparatus 20 side in the digital copy proc- 
ess, so that if the recording apparatus 20 directly writes 
the copy management data CMD into the disc 2 as 
shown in Figure 4A : the copy origin disc data are record- 
ed on the disc 2. 

The copy origin reproducing apparatus data are da- 
ta which are associated with the reproducing apparatus 
10 itself, such as the serial number, the apparatus type 
name, the maker, etc. of the reproducing apparatus 10 
which reproduces the copy origin disc 1 . When the dig- 
ital copy is performed, the recording apparatus 20 re- 
news and records the copy management data CMD so 
that the data on the reproducing apparatus 10 are added 
to the copy destination disc 2 in the form as shown in 
Figure 4B. The recording apparatus 20 can obtain the 
data on the reproducing apparatus 10 through the bidi- 
rectional digital line DL. 

The copy execution recording apparatus data are 
data which are associated with the data on the recording 
apparatus 20 itself, such as the serial number, the ap- 
paratus type name, the maker, etc. of the recording ap- 
paratus 20 in the digital copy process. When the digital 
copy is performed, the recording apparatus 20 renews 
and records the copy management data CMD so that 
the data on the recording apparatus 20 are added to the 
copy destination disc 2 in the form as shown in Figure 



4B. 

The simultaneous copy number data represent the 
number at which the digital copy is performed simulta- 
neously. For example, when three recording apparatus- 

5 es 20 are connected to one reproducing apparatus 10 
and the digital copy is performed simultaneously, the 
copy management data CMD as the simultaneous copy 
number data = 3 is recorded in the form of Figure 4B in 
each disc 2 of each recording apparatus 20. 

io The simultaneous copy number can detected and 
grasp through the bidirectional digital line the status of 
each apparatus to which each recording apparatus is 
connected. 

The copy history file data are obtained by accumu- 
15 lating as a file past data of each digital copy operation 
for all or a part of the data on the various copy histories 
from the copy date-and-hour data until the simultaneous 
copy number data. 

For example, when a fourth generation disc is gen- 
20 erated by repeating the digital copy, all of the data on 
various copy histories formed in the digital copy process 
of a first generation disc to a second generation disc, 
the data on various copy histories formed in the digital 
copy process of the second generation disc to a third 
25 generation disc, and the data on various copy histories 
formed in the digital copy process of the third generation 
to the fourth generation, are recorded on the fourth" gen- 
eration disc. 

For example, when the serial number is written as 
30 the copy origin disc data and it is installed into the copy 
history file data, the serial numbers of the third, second 
and first generation discs are recorded in the copy his- 
tory file data of the fourth generation disc. 

As described above, the various kinds of data are 
35 shown as the data of the copy management data CMD 
in Figure 5, however other various kinds of data- than 
the above data may be considered. 

5. Reproduction restricting processing by copy 
40 management data 

The reproduction restricting processing which the 
reproducing apparatus 10 performs on the basis of the 
copy management data CMD recorded on the disc 1 

45 loaded for reproduction will be described. 

The reproduction restricting processing in only a 
normal reproducing operation which is performed when 
an user sees pictures or listens to music, will be de- 
scribed hereunder, and the reproduction restricting 

50 processing in a reproducing operation for digital copy 
will be described later. 

The processing which is performed as reproduction 
restricting processing on the basis of the copy manage- 
ment data by the controller 11 is shown in Figure 6. 

55 When the disc 1 is loaded and a reproducing oper- 
ation is performed by an user to generate a reproducing 
operation request, the controller 11 advances the 
processing from step S101 toS102. First, the controller 
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11 starts the reproducing operation of the disc 1 in the 
reproducing driver 1 2 to read out the copy management 
data CMD from the sic 1 and store the read-out copy 
management data CMD into the CMD memory 15. 
When the disc 1 is loaded, this processing may be im- 
mediately performed without waiting for the reproducing 
operation or the like to store the copy management data 
CMD into the CMD memory 15. 

When the copy management data CMD recorded 
on the disc 1 is taken, in step S103, for example, the 
reproduction condition and the copy history as shown in 
Figure 5 which are described in the copy management 
data CMD are checked, and it is checked whether the 
reproduction on the main data on the disc 1 is per- 
formed. 

As a check result, if the OK condition for the repro- 
duction is satisfied, the processing goes from step S1 04 
to S105 to start the reproduction. If the OK condition for 
the reproduction is not satisfied, the processing goes 
from step S104 to S106 so that the reproduction is not 
performed. 

When there is a reproduction request as described 
above, the controller 1 1 refers to the copy management 
data CMD on the disc 1 to judge execution/non-execu- 
tion of the reproduction. 

As such processing, specific examples of the 
processing in accordance with the contents of various 
copy management data CMD will be described. 

<Date-and-hour condition data based on the data and 
hour of copy> 

When the date-and-hour condition data which per- 
mits the reproduction for a fixed period from the date 
and hour of a copy or permits the reproduction after a 
fixed period elapses from the date, are contained in the 
copy management data CMD, the controller 11 refers to 
the copy date-and-hour data (the date and hour at which 
the disc 1 concerned is generated in the digital copy 
process) which is recorded as the copy history data in 
the copy management data CMD, and specifies the cur- 
rent date and hour from the date-and-hour counter 16 
to judge whether the "fixed period" set in the date-and- 
hour condition data elapses from the copy execution 
date and hour until the current date and hour. The judg- 
ment result is a condition check result instep S1 03, and 
the execution/non- execution of the reproduction is de- 
termined. 

Through the above processing, on the basis of the 
copy date and hour, a disc supplier side can perform the 
reproduction management on even a disc which is gen- 
erated in the digital copy process by an user side. 

<Date-and-hour condition data based on specific date> 

When the date-and-hour condition data which per- 
mits the reproduction or unallows (inhibits) the repro- 
duction from a specific date (or specific date and hour) 



are contained in the copy management data CMD, the 
controller 11 specifies the current date and hour from 
the date-and-hour counter 16. Further, the controller 11 
judges whether the current time is before or after the 

5 "specific date and hour" which is set in the date-and- 
hour condition data. The judgment result serves as a 
condition check result in step S103, and the execution/ 
non-execution of the reproduction is determined. 

Through the above processing, the disc supplier 

10 side can perform the management of the reproduction 
date and hour on reproduction-only discs and discs 
which are generated in the digital copy process at an 
user side. 

is <Area condition data> 

When the area condition data which permits the re- 
production or inhibits the reproduction in only a specific 
area are contained in the copy management data CMD, 

20 the controller 11 checks THE use area information of the 
reproducing apparatus 10 concerned from the solid in- 
formation memory 17 to judge whether the area corre- 
sponds to the "specific area" set in the area condition 
data. The judgment result is a condition check result in 

25 step S1 03 to determine the execution/non-execution of 
the reproduction. 

With this processing, the management on an area 
basis can be performed on a reproduction-only disc or 
a disc which is generated in the digital copy process. 

30 For example, it is a countermeasure to such a case that 
when a sale schedule for reproduction-only discs con- 
taining the same software is varied in accordance with 
an area (country), copy discs may be rampant at an area 
before the sale of the discs. 

35 The use areas of apparatuses in the solid informa- 
tion memory 17 are stored as sale-planed areas (coun- 
tries) at the initial stage of the shipment from a factory. 
However, there is a possibility that the actual use area 
and the use area data in the solid information memory 

40 17 are different from each other due to house-moving 
of an user or resale. Therefore, it is required to construct 
a system for rewriting use area data in the solid infor- 
mation memory 1 7 by some means (for example, a serv- 
ice centre of a maker supplies a renewing service of the 

45 solid information memory 17 or the like). 

<Frequency condition data> 

When the frequency condition data representing a 
50 specific frequency at which the reproduction from the 
disc 1 concerned (recording and reproducing disc 1 RP) 
is permitted are contained in the copy management data 
CMD, the controller 1 1 checks the reproduction frequen- 
cy data of the recording and reproducing disc 1RP to 
55 check whether the reproduction frequency until now is 
within a specific frequency, thereby determining the ex- 
ecution/non-execution of the reproduction. In this case, 
the past reproduction frequency of the disc 1 must be 
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recorded in the copy management data CMD. 

With this processing, a management of restricting 
the reproduction frequency of the digitally copied disc, 
etc. can be performed. 

5 

<Generation condition data> 

When the generation condition data which permits 
the reproduction of only copy discs from the first gener- 
ation to a specific generation are contained in the copy 10 
management data CMD, the controller 11 refers to the 
copy generation data (at what generation this disc is 
generated by the digital copy). The execution/non-exe- 
cution of the reproduction is determined on the basis of 
whether the generation of this disc satisfies the gener- *5 
ation condition data. 

With this processing, a management of preventing 
the generation of the digital copy at an user side from 
advancing with no restriction, can be performed. 

The concrete example of the reproduction restric- 20 
tion processing based on the copy management data is 
described above, however, various processing exam- 
ples other than described above may be considered. 

6. Reproduction restriction processing in digital copy 25 
operation based on copy management data 

Next the reproduction restriction processing which 
is performed on the basis of the copy management data 
CMD recorded on the disc 1 when the reproducing ap- 30 
paratus 1 0 reproduces the loaded disc 1 in order to per- 
form the digital copy recording in the recording appara- 
tus 20 connected thereto, will be described. 

Figure 7 shows the processing which is performed 
by the controller 11 as the reproduction restriction 35 
processing for the digital copy based on the copy man- 
agement data. 

When the disc 1 is loaded and then a reproducing 
operation request is generated by the reproducing op- 
eration of the user or as a reproduction request from the io 
recording apparatus 20 side, the controller 11 advances 
the processing from step S201 to S202 to check the con- 
nection status on the bidirectional digital line DL to the 
reproducing apparatus 1 0. It is judged on the basis of a 
connected apparatus or the status of the apparatus 45 
whether the reproducing operation of the reproducing 
apparatus 10 is for the digital copy (S203). 

For example, when it is confirmed by the communi- 
cation through the bidirectional digital line DL that the 
recording apparatus 20 is connected and the recording so 
apparatus 20 is on standby for the recording operation 
or the like, the reproducing operation of the reproducing 
apparatus 1 0 concerned is judged to be the reproducing 
operation for the digital copy. 

If it is judged that the reproducing operation is not 55 
for the digital copy, the processing goes to step S204 to 
perform the reproduction. However, in this case, the 
processing of Figure 6 as described above may be per- 



formed tocheck the condition on the normal reproducing 
operation and then the execution/non-execution of the 
reproduction may be determined. 

If it is judged that the reproducing operation is for 
the digital copy, the processing goes to step S205 to 
start the reproducing operation of the disc 1 in the re- 
producing driver 12, and the read-out operation of the 
copy management data CMD from the disc 1 and then 
store the data into the CMD memory 1 5. This processing 
may be carried out without waiting for the reproduction 
request or the like when the disc 1 is loaded so that the 
copy management data CMD are stored in the CMD 
memory 15. 

When taking in the copy management data CMD 
recorded on the disc 1 : in step S206, for example, a re- 
production condition and a copy history as shown in Fig- 
ure 5 which are described in the copy management data 
CMD are checked to confirm whether the reproduction 
which targets the digital copy on the main data of the 
disc 1 is executed. 

If the check result satisfies the reproduction OK 
condition, the processing goes from step S207 to S209 
to start the reproduction. On the other hand, if the re- 
production OK condition is not satisfied, the processing 
goes from step S207 to S208 to inhibit the reproduction. 

When the reproducing operation is started in step 
S209, the processing of transmitting the main data DT 
read out from the disc 1 the recording apparatus 20 
through the bidirectional line DL is performed, and at the 
same time the copy management data CMD itself are 
transmitted to the recording apparatus 20 (S210). 

In the case of Figure 4A or 4B as described above, 
the reproduction of the main data DT of the disc 1 is 
completed, and when the transmission of the copy man- 
agement data CMD as well as the main data DT is com- 
pleted, the processing is finished from step S211. How- 
ever, when the renewal of the copy management data 
CMD on the disc 1 is performed with the execution of 
the reproduction for the digital copy as shown in Figure 
4C, the processing is ended after the renewal process- 
ing of the copy management data CMD is performed in 
step S212 as indicated by an individual line. 

As described above, when there is a reproduction 
request for digital copy, the controller 11 refers to the 
copy management data of the disc 1 to judge the exe- 
cution or non- execution of the reproduction. 

Concrete processing examples in accordance with 
the contents of various copy management data CMD will 
be described as the above processing. 

<Date-and-hour condition data based on specific date> 

When the date-and-hour condition data which per- 
mits the reproduction or inhibits the reproduction as the 
digital copy origin from a specific date (or specific date 
and hour) are contained in the copy management data 
CMD as the reproduction restriction condition for the 
digital copy from the disc 1 serving as the copy origin 
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and the controller 1 1 judges on the basis of the judgment 
of step S203 that the reproduction as the digital copy 
origin is performed, it specifies the current date and hour 
from the date-and-hour counter 16 as the processing of 
step S206. Further, it judges whether the current date 
and hour is before or after the "specific date" set in the 
date-and-hour condition data. The judgement result is 
a condition check result of step S207, and the execution/ 
non-execution of the reproduction is determined. 

With this processing, the date and hour at which the 
digital copy is performed at the user side can be man- 
aged. 

<Area condition data> 

When the area condition data which permits or in- 
hibits the reproduction as the digital copy origin in only 
a specific area are contained in the copy management 
data CMD as the reproduction restriction condition for 
the digital copy from the disc 1 serving as the copy ori- 
gin, and the controller 1 1 judges on the basis of the judg- 
ment of step S203 that the reproduction as the digital 
copy origin is performed, the controller 11 checks the 
use area information of the reproducing apparatus 10 
concerned from the solid information memory 1 7 as the 
processing of step S206, and judges whether the area 
corresponds to the "specific area" set in the are condi- 
tion data. The judgment result is a condition check result 
of step S207, and the execution or non-execution of the 
reproduction is determined. 

With this processing, the area in which the digital 
copy can be performed at the user side can be man- 
aged, and the copy management in consideration of the 
disc supply status every area can be performed. 

<Frequency condition data> 

If the frequency condition data which permits the re- 
production for the digital copy at a specific frequency 
when the disc 1 (recording and reproducing disc 1RP) 
is the copy origin are contained in the copy management 
data CMD, and the controller 11 judges on the basis of 
the step S203 that the reproduction as the digital copy 
origin is performed, as the processing of step S206, the 
controller 11 checks the copy frequency data which are 
recorded as data on the copy history in the copy man- 
agement data CMD of the recording and reproducing 
disc 1RP to check whether the reproduction frequency 
until now, that is, the frequency at which the digital copy 
is performed while the disc 1 serves as the copy origin 
is within a specific frequency. Thereafter, in step S207, 
the execution or non-execution of the reproduction is de- 
termined on the basis of the result. 

In this case, the copy frequency data must be re- 
newed every time the reproduction is performed with the 
disc serving as the copy origin for the digital copy. Ac- 
cordingly, the processing of step S212 is performed. 

With this processing, the frequency at which the dig- 



ital copy is performed at the user side can be managed, 
and the increase of the number of the digital copy discs 
can be restricted. 

s <Generation condition data> 

When the generation condition data which permits 
the generation of copy discs until specific generation 
counted from the disc 1 are contained in the copy man- 

w agement data CMD and the controller 11 judges on the 
basis of the judgement of step S203 that the reproduc- 
tion as the digital copy origin is performed, as the 
processing of step S206 the controller 1 1 checks wheth- 
er the generation number at which copy discs are 

is formed is equal to zero, "zero" means the condition un- 
der which any copy disc whose generation is subse- 
quent to this disc is not formed, and in this case, the 
reproduction is not performed. If it is not equal to zero, 
the digital copy at this time is permitted, and thus the 

20 reproduction is performed. 

In this case, it is required to renew (decrement) the 
generation number as the generation condition data at 
the recording apparatus side 20 in the mode of Figure 
4B during the digital copy operation. 

25 When the generation condition data permitting the 
formation of a copy disc of specific generation which is 
counted from the first generation and the controller 11 
judges on the basis of the judgment of step S203 that 
the reproduction as the digital copy origin is performed, 

oo as the processing of step S206 the controller 11 checks 
the copy generation data which are recorded as the data 
on the copy history in the copy management data CMD 
of the disc 1 (recording and reproducing disc 1 RP), and 
checks the generation of the disc 1 concerned. Further, 

35 it is checked whether the generation is the specific gen- 
eration as the generation condition data, and the exe- 
cution or non -execution of the reproduction is deter- 
mined on the basis of the result. 

In this case, it is required to renew (increment) the 

40 value of the copy generation data of the disc 1 and set 
the renewed value as the copy generation data of the 
disc 2 when the copy management data CMD are re- 
corded on the disc 2 at the recording apparatus 20 side 
in the mode of Figure 4B in the digital copy operation. 

45 With this processing, the generation number at 
which the digital copy can be performed can be man- 
aged, and an excessive increase of the digital copy 
discs can be restricted. 

so <Connection condition data> 

When the connection condition data permitting the 
reproduction for the digital copy if the simultaneous con- 
nection number of the recording apparatuses 20 with the 
55 disc 1 serving as the copy origin is within a specific 
number are contained in the copy management data 
CMD, and the controller 11 judges on the basis of the 
judgment of step S203 that the reproduction as the dig- 
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ital copy origin is performed (a recording apparatus un- 
der recording standby state is connected), as the 
processing of step S206 the number of recording appa- 
ratuses under the recording standby state is checked. 
In order to perform this, a data request for the type of s 
the apparatus and the operation status is made to the 
connected apparatuses by the bidirectional digital line 
DL, and the data transmitted from each apparatus are 
received in accordance with the data request, whereby 
the number of the recording apparatuses under the re- io 
cording standby state can be checked. The execution 
or non-execution of the reproduction is determined on 
the basis of whether the checked number is within a spe- 
cific number. 

By this processing, the excessive increase of digital is 
copy discs can be restricted. 

Further When the connection condition data re- 
stricting the apparatus type of the recording apparatus 
20 serving as the copy destination are contained as the 
connection condition in the copy management data 20 
CMD, a data request for the apparatus type or the like 
is made to a connected apparatus through the bidirec- 
tional digital line DL, and on the basis of data which are 
transmitted from the connected apparatus in accord- 
ance with the data request, it is judged whether the con- 25 
nected apparatus is out of targets to be restricted in the 
apparatus type or the like as the connection condition 
data, thereby determining the execution or non-execu- 
tion of the reproduction. With this processing, it can be 
prevented that a proper management based on the copy 30 
management data CMD cannot be performed due to the 
functional difference between the apparatus types, for 
example. For example, in the case where the renewal 
of the copy management data CMD as shown in Figure 
4B is required to vary the reproduction restriction con- 35 
dition every disc, the reproduction for the digital copy 
can be prohibited because the proper management 
based on the copy management data CMD cannot be 
performed on copy discs when the recording apparatus 
side has no renewing function, and fundamentally when 40 
the recording apparatus side has no receiving or record- 
ing function of the copy management data CMD. 

The concrete example of the restriction processing 
of the reproducing operation for the digital copy based 
on the copy management data is described, and various 45 
other processing examples than described above may 
be considered. 

7. Recording restriction processing based on copy 
management data so 

There will be described recording restriction 
processing which is performed on the basis of the copy 
management data CMD recorded on the disc 1 at the 
reproduction side serving as the copy origin when the ss 
recording apparatus 20 performs the digital copy record- 
ing from the connected reproducing apparatus 10. 

When the restriction in the digital copy operation is 



performed in such a form that the non-execution of the 
reproduction is performed at the reproducing apparatus 
10 side as described above, the recording restriction 
processing as described below is not necessarily re- 
quired, however, the recording restriction processing 
may be performed without performing the reproduction 
restriction processing as described above ; or the repro- 
duction restriction processing and the recording restric- 
tion processing may be used in combination. 

Figure 8 shows the processing which is performed 
as the recording restriction process in the digital copy 
process on the basis of the copy management data 
CMD transmitted from the reproducing apparatus 10. 

When a recording operation request is generated in 
response to a user's recording operation or a recording 
request from the reproducing apparatus 10 or another 
host apparatus, the controller 21 advances the process- 
ing from step S301 to S302 to check the connection sta- 
tus on the bidirectional digital line DL to the recording 
apparatus 20 concerned. Further, it judges on the basis 
of the connected apparatus or the status of the appara- 
tus whether the recording operation of the recording ap- 
paratus 20 is a recording operation for the digital copy 
(S303). For example, the reproducing apparatus 10 is 
connected, and the status in which the reproducing ap- 
paratus 10 is under a digital transmission standby state 
for reproduction data DT or the like is checked on the 
basis of the communication through the bidirectional 
digital line DL. If the recording operation of the recording 
apparatus 20 concerned is judged to be the recording 
operation for the digital copy, the processing goes to 
step S305. However if the recording operation is judged 
not to be the recording operation for the digital copy, the 
processing goes to step S304 to perform the recording 
operation. 

When the recording operation is judged to be the 
recording operation for the digital copy and the process- 
ing goes to step S305, a request for transmitting copy 
management data CMD read out from the disc 1 to the 
reproducing apparatus 1 0 is made. When the copy man- 
agement data CMD is transmitted from the reproducing 
apparatus 10, the copy management data CMD are 
stored in the CMD memory 25. 

When taking in the copy management data CMD 
recorded on the disc 1 at the reproducing apparatus side 
10 side, the processing goes from step S306 to S307 to 
check such recording condition and copy history as 
shown in Figure 5, which are written in the copy man- 
agement data CMD, and it is checked whether the main 
data of the copy origin disc 1 may be recorded on the 
disc 2 by the digital copy 

If the recording OK condition is satisfied as a check 
result, the processing goes from step S308 to S310 to 
start the recording of the main data DT supplied from 
the reproducing apparatus 10 onto the disc 2. On the 
other hand, if the reproduction OK condition is not sat- 
isfied, the processing from step S308 to S309 to prohibit 
the recording. 



13 

BNSDOCID: <EP 08131 94 A2J_> 



25 



EP 0 813 194 A2 



26 



In step S310, following the supply of the data DT 
from the reproducing apparatus 10, the recording onto 
the disc 2 by the recording driver 22 is continued. 

In the case of Figure 4A or 4C as described above, 
when the reproduction of the main data DT from the disc 
1 is ended and thus the recording onto the disc 2 by the 
recording driver 22 is ended, the processing goes from 
step S311 to S312, the copy management data CMD 
stored in the CMD memory 25 (that is, the copy man- 
agement data CMD read out from the disc 1 ) is recorded 
at a predetermined position of the disc 2 as it is, and the 
processing is ended. 

However, when the copy management data CMD is 
recorded in the sub code together with the main data 
DT : the copy management data CMD is recorded simul- 
taneously with the main data DT in step S310. 

When a required renewal operation is carried out 
on the copy management data CMD transmitted from 
the disc 1 in response to the execution of the recording 
for the digital copy as shown in Figure 4B and then the 
recording operation onto the disc 2 is performed, the re- 
newal processing of the copy management data CMD 
is performed on the data on the copy history etc. in step 
S312A as indicated by a broken line, the renewed copy 
management data CMD are written on the disc 2, and 
then the processing is ended. 

As described above, when there is a recording re- 
quest for the digital copy, the controller 21 refers to the 
copy management data CMD of the copy origin disc 1 
to judge the execution or non-execution of the recording 
onto the disc 2. 

As such processing, concrete processing examples 
in accordance with the contents of various copy man- 
agement data CMD will be described. 

<Date-and-hour condition data based on specific date> 

When the date-and-hour condition data permitting 
or prohibiting the recording operation as the digital copy 
from a specific date (or specific date and hour) are con- 
tained as the recording restriction condition for the dig- 
ital copy from the disc 1 serving as the copy origin in the 
copy management data CMD and the controller 21 judg- 
es on the basis of the judgement of step S303 that the 
recording as the digital copy is performed, the current 
date and hour is specified from the date-and-hour coun- 
ter 26 as the processing of step S307. It is judged wheth- 
er the current date and hour is before or after the "spe- 
cific date and hour" set in the date and condition data. 
The judgment result is a condition check result in step 
S308 to determine the execution or non-execution of the 
recording. 

With this processing, the date and hour at which the 
digital copy can be performed at the user side can be 
managed. 



<Area condition data> 

When the area condition data permitting or prohib- 
iting the recording operation as the digital copy in only 

s a specific area are contained as the recording restriction 
condition for the digital copy from the disc 1 serving as 
the copy origin and the controller 21 judges on the basis 
of the judgment of step S303 that the recording as the 
digital copy is performed, the controller 21 checks the 

10 use area information of the recording apparatus 20 con- 
cerned from the solid information memory 27. Further, 
it judges whether the use area information corresponds 
to the "specific area" set in the area condition data. The 
judgment result is a condition check result of step S308, 

is and the execution or non-execution of the recording op- 
eration is determined. 

With this processing, the area in which the digital 
copy can be performed at the user side can be man- 
aged. 

20 

<Generation condition data> 

When the generation condition data permitting the 
formation of disc until a specific generation which is 

25 counted from the first generation are contained in the 
copy management data CMD and the controller 21 judg- 
es on the basis of the judgment of step S303 that the 
recording operation as the digital copy is performed, as 
the processing of the step S307 the controller 21 checks 

30 the copy generation data which are recorded as the data 
on the copy history in the copy management data CMD 
from the copy origin disc 1, and checks the generation 
of the disc 1 . Further, it is checked whether the genera- 
tion is the specific generation as the generation condi- 

35 tion data, and the execution or non-execution of the re- 
cording operation is determined on the basis of the re- 
sult. 

In this case, when the copy management data CMD 
is recorded in the disc 2 in the mode shown in Figure 

40 4B in the digital copy process, it is necessary to renew 
(increment) the value of the copy generation data of the 
disc 1 and set it as the copy generation data of the disc 
2. That is, the processing of step S312A is performed. 
With this processing, the generation number at 

45 which the digital copy can be performed can be man- 
aged, and an excessive increase of copy discs can be 
prevented. 

<Connection condition data> 

so 

When the connection condition data permitting the 
recording operation for the digital copy if the simultane- 
ous connection number of recording apparatuses 20 to 
the reproducing apparatus 1 0 is within a specific number 
55 with the disc 1 serving as the copy origin, are contained 
in the copy management data CMD, and the controller 
21 judges on the basis of the judgement of step S303 
that the recording operation as the digital, copy is per- 
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formed, as the processing of step S307 the controller 
21 checks the number of recording apparatuses which 
are simultaneously connected and kept under the re- 
cording standby state. In order to perform this operation, 
the data request of the apparatus type and the operation $ 
status is made through the bidirectional digital line DL 
to an apparatus which is a connected target, and re- 
ceives the data transmitted from each apparatus in ac- 
cordance with the data request, whereby the number of 
the other recording apparatuses which are in the record- 10 
ing standby state can be checked. Further, by judging 
whether the number obtained by adding the checked 
number with the recording apparatus 20 concerned is 
within a predetermined number, the execution/non-ex- 
ecution of the recording operation is determined. For ex- is 
ample, there may be considered such processing that 
a recording stop request is output to the other recording 
apparatuses whose number corresponds to an exces- 
sive number so that the number of the recording appa- 
ratuses which preform the recording operation is within 20 
a specific number, for example. 

With this processing, the excessive increase of the 
copy discs can be prevented. 

Further, when the connection condition data for re- 
stricting the apparatus type, etc. of the recording appa- 25 
ratus 20 serving as the copy destination are contained 
as the connection condition in the copy management 
data CMD of the disc 1 , the controller 21 checks the solid 
information memory 27 to judge whether the apparatus 
is out of the targets to be restricted in the apparatus type 30 
as the connection condition data and then determine the 
execution or non-execution of the recording operation. 

With this processing, the digital copy operation can 
be managed in accordance with the apparatus. 

The concrete examples of the restriction processing 35 
of the recording operation for the digital copy based on 
the copy management data are described above, how- 
ever, various other processing examples than described 
above may be considered. 

40 

8. Processing on content basis by copy management 
data 

The reproduction restriction processing, the record- 
ing restriction processing and the reproduction restric- 4 $ 
tion on disc basis as described above may be used. 
However the reproduction restriction processing and 
the recording restriction processing on content basis 
can be performed by setting the copy management data 
CMD in more detail. so 

For example, the date-and-hour condition data may 
be set, for example every recorded content, and record- 
ed as copy management data CMD. 

The reproducing apparatus checks the date-and- 
hour condition data every content when the disc is re- 55 
produced, and if the reproduction condition OK is satis- 
fied, the reproduction on the content is performed. 

Likewise, other data of the copy management data 



CMD such as the area condition, the frequency condi- 
tion, etc. are usable for the reproduction management 
and the recording management every copy manage- 
ment data. 

9. Processing in accordance with copy history 

With respect to the reproduction restriction process- 
ing and the recording restriction processing as de- 
scribed above, the concrete examples are described for 
the respective data as data on the recording condition/ 
reproduction condition of the data shown in Figure 5. 
However, the reproduction restriction processing, the 
recording restriction processing and the other opera- 
tions may be performed by using the data on the copy 
history in the copy management data CMD. 

For example, data which disables the reproduction 
and the recording operation for a disc having a specific 
copy history are set in the reproducing apparatus 1 0 and 
the recording apparatus 20, and these data are stored 
in the solid information memories 1 7, 27. 

When the reproduction or digital copy of the disc is 
performed, the data on the copy history in the copy man- 
agement data CMD of the disc is collated with the re- 
production condition and the recording conditioned 
stored in the solid information memories 17- 27 to de- 
termine the execution/non-execution of the reproducing 
or recording operation. 

Further, in addition to the reproduction restriction 
processing and the recording restriction processing as 
described above, the copy origin can be searched by 
referring to the copy history file data of a digitally-copied 
disc. 

For example, if the copy date-and-hour data every 
digital copy operation, the copy area data, the copy or- 
igin disc data, the copy origin reproducing apparatus da- 
ta, the copy execution recording apparatus data, etc. are 
accumulatively recorded as the copy history "file data, 
the first generation disc can be searched from a copy 
disc. 

This is effective to search an illegal copy route when 
an illegal copy disc (so-called pirated edition) is found. 

Further, the number of discs into which the same 
content is copied can be estimated on the basis of the 
copy frequency data and the simultaneous copy number 
data. 

The embodiments according to the present inven- 
tion have been described. However, the present inven- 
tion is not limited to the above-described embodiments, 
and various modifications may be made. Of course, the 
recording medium is not limited to DVD. 

As described above, according to the present in- 
vention, the digital copy management information as the 
data used for the management of the reproducing oper- 
ation from the recording medium or the management of 
the data which are digitally copied from the recording 
medium is recorded in a predetermined area of the re- 
cording medium, and as the digital copy management 
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method, when the main data of the first recording medi- 
um having the digital copy management information are 
transmitted to and recorded in the second recording me- 
dium having at least a data writable area in the digital 
data form, the digital copy management information is 
also transmitted from the first recording medium and re- 
corded in a predetermined area within the data writable 
area of the second recording medium. Thereafter, the 
operation on the second recording medium is controlled 
on the basis of the recorded digital copy management 
information. 

With this operation, a recording medium which is 
formed in a digital copy process can be managed on the 
basis of the digital copy management information re- 
corded on the disc serving as the copy origin, that is, a 
recording medium supplier as a software can control a 
recording medium which will be formed by the digital 
copy. Further, on the basis of this management mode, 
primate copy can be prevented, and infesting of pirate 
editions can be prevented. 

The digital copy management information contains 
at least data as the data are production permitting con- 
dition or the data recording permitting condition on the 
recording medium, and the reproducing apparatus, the 
recording apparatus controls the reproducing operation/ 
recording operation in accordance with the data repro- 
duction permitting condition or the data recording per- 
mitting condition, thereby controlling the reproduction 
restriction of the digitally copied recording medium or 
the use mode of the recording medium itself which is 
supplied from the software supplier or the digital copy 
operation. 

Further the digital copy management information 
contains at least the data on the digital copy history of 
the recording medium concerned, and the reproducing 
apparatus, the recording apparatus controls the repro- 
ducing operation/recording operation in accordance 
with the data on the copy history thereof, thereby con- 
trolling the reproduction restriction of the digitally copied 
recording medium, or the use mode of the recording me- 
dium itself which is supplied from the software supplier 
or the digital copy operation. Further, by accumulating 
and recording the past digital copy history, the copy or- 
igin can be searched by tracing from a digitally-copied 
recording medium, and for example, this is available to 
an investigation when a pirate edition is found out. 

Further, the digital copy management information is 
formed so that a desi red management can be performed 
on the main data recorded on the recording medium 
every data unit (content), and the reproducing appara- 
tus, the recording apparatus refers to the digital copy 
management information every data unit to control the 
reproducing operation/recording operation, whereby a 
fine management can be performed every data unit. For 
example, both of a content for broadly permitting the 
copy operation and a content for prohibiting the copy 
operation may be provided in a recording medium while 
mixed with each other. 



Further, when the digital copy from the first record- 
ing medium to the second recording medium is per- 
formed, the digital copy management information trans- 
mitted from the first recording medium is subjected to 

5 the desired renewal processing and then recorded in a 
predetermined area within the data writable area of the 
second recording medium, or the content of the digital 
copy management information in the first recording me- 
dium is renewed by the desired renewal processing in 

10 response to the execution of the digital copy, whereby 
the data on the digital copy history as described above 
can be recorded more minutely, and the digital copy 
management information which is suitable for the man- 
agement on a recording medium basis can be formed. 

is Further, in the reproducing apparatus, the date- 
and-hour condition in the digital copy management in- 
formation and the count value of the date-and-hour 
count means are compared with each other to judge the 
execution/non-execution of the reproducing operation, 

20 or the area condition in the data reproduction permitting 
condition within the digital copy management informa- 
tion and the use area information stored in the area in- 
formation storing means are compared with each other 
to judge the execution/non-execution of the reproducing 

25 operation, whereby a desired control can be performed 
in accordance with a supply condition of the recording 
medium or other conditions. 

Further, in the reproduction restriction, the record- 
ing restriction, etc., the connection status on an external 

30 apparatus connected to the reproducing apparatus and 
the connection status condition in the data reproduction 
permitting condition within the digital copy management 
information are compared with each other to judge the 
execution/non-execution of the reproducing operation, 

35 and this is suitable as the processing of preventing the 
excessive increase of copied recording media. 

From each of the effects as described above, ac- 
cording to the present invention, a copyright protecting 
management of music, pictures, computer programs, 

40 etc. can be suitably performed under the condition that 
the private copy is permitted. In addition, the manage- 
ment can be individually and minutely performed every 
recording medium, every data unit, and every recording 
medium which is copied at the user side. Therefore, 

45 there can be constructed a system which is very suitable 
for the supply of recording media at the maker side and 
the use of recording media at the user side. 



50 Claims 

1. A recording medium comprising a management ar- 
ea in which at least one of time information on re- 
production of said recording medium and informa- 
55 tion on allowed area/unallowed area for the repro- 
duction or recording, and a copy history related to 
the copy of recording medium are recorded as man- 
agement information, and a main area in which 
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main information to be copied is recorded. 

2. The recording medium as claimed in claim 1 , where- 
in the time information is information for restricting 
the reproduction on the basis of a date and hour at s 
which the copy is performed. 

3. The recording medium as claimed in claim 1 or 2, 
wherein the time information is information for re- 
stricting the reproduction on the basis of a specific io 
date and hour. 

4. The recording medium as claimed in claim 1 , 2, or 
3, wherein the information on the allowed area/un- 
allowed area for the reproduction or recording of is 
said recording medium allows or unallows the re- 
production or the recording by verifying the informa- 
tion with area information which is beforehand allo- 
cated to a reproducing apparatus or recording ap- 
paratus. 20 

5. The recording medium as claimed in claim 1, 2, 3 
or 4, wherein the copy history related to the copy of 
said recording medium is information for restricting 

the frequency of the reproduction. 25 

6. The recording medium as claimed in any one of the 
preceding claims, wherein the copy history related 
to the copy of said recording medium is information 

on the generation for which the copy is allowed from 30 
one original recording medium. 

7. The recording medium as claimed in any one of the 
preceding claims, wherein the copy history related 

to the copy of said recording medium is connection 35 
information on recording apparatuses to which the 
simultaneous copy from one original recording me- 
dium is allowed. 

8. A recording apparatus for copying main information 40 
recorded in a main area from a first recording me- 
dium to a second recording medium, said first re- 
cording medium comprising a management area in 
which copy management data comprising at least 
one of time information on reproduction or recording 45 
of the recording medium and allowed area/unal- 
lowed area information for the reproduction or re- 
cording of the recording medium, and a copy history 
related to the copy of the recording medium are re- 
corded as management information, and the main so 
area in which main information to be copied is re- 
corded, wherein said recording apparatus compris- 
es a copy management information renewing 
means for performing a predetermined renewing 
processing on the copy management information 55 
reproduced from the management area of the first 
recording medium in accordance with the copy of 

the main information on the first recording medium, 



and a recording means for recording the copy man- 
agement information renewed in said renewing 
means in the management area on the second re- 
cording medium. 

9. The recording apparatus as claimed in claim 8, 
wherein the execution or non-execution of the re- 
cording operation of the main information into said 
second recording medium is controlled on the basis 
of the renewed copy management information to be 
recorded on said second recording medium. 

10. The recording apparatus as claimed in claim 8, 
wherein the execution or non-execution of the re- 
cording operation of the main information into said 
second recording medium is controlled on the basis 
of the copy history information contained in the re- 
newed copy management information to be record- 
ed in said second medium. 

11. A recording and reproducing apparatus for repro- 
ducing data from a first recording medium compris- 
ing a management area in which copy management 
data comprising at least one of time information on 
reproduction or recording of the recording medium 
and allowed area or unallowed area information for 
the reproduction or recording of said recording me- 
dium, and a copy history related to the copy of said 
recording medium are recorded as management in- 
formation, and a main area in which main informa- 
tion to be copied is recorded, wherein said record- 
ing and reproducing apparatus comprises a copy 
management information renewing means for per- 
forming a predetermined renewing processing on 
the copy management information reproduced from 
the management area of said first recording medi- 
um in accordance with the copy of the main infor- 
mation on said first recording medium* when the 
main information and the copy management data 
reproduced from said first recording medium are 
copied onto said second recording medium, and a 
recording means for recording the copy manage- 
ment information renewed in the renewing means 
in the management area on said second recording 
medium. 

12. The recording and reproducing apparatus as 
claimed in claim 11, wherein the execution or non- 
execution of the reproducing operation of said first 
recording medium is controlled on the basis of the 
copy management information recorded in said 
management area. 

13. The recording and reproducing apparatus as 
claimed in claim 11 or 12, further including storage 
means for storing area information, and the execu- 
tion or non-execution of the reproducing operation 
of said first recording medium is controlled on the 
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basis of a verification result between the allowed ar- 
ea/unallowed area information contained in the 
copy management information recorded in said 
management area and the area information stored 
in said storage means. 5 

14. The recording and reproducing apparatus as 
claimed in claim 11 , wherein the execution or non- 
execution of the reproducing operation of said first 
recording medium is controlled on the basis of the 10 
time information contained in the copy manage- 
ment information recorded in said management ar- 
ea. 

15. The recording and reproducing apparatus as ?5 
claimed in claim 11 , wherein the execution or non- 
execution of the recording operation of a recording 
apparatus which performs a copy operation on said 
first recording medium as an original is controlled 

on the basis of the connection information con- 20 
tained in the copy management information record- 
ed in said management area. 
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FIG. 3 





CD 


DVD 


NA 


0.45 


0.6 


CENTER WAVELENGTH [nm] 


780 


650 / 635 


BEAM DIAMETER 

(bo I IMA I bU AT ft m, 1 e*) 


1.42 


0.89 


RECORDING START INNER 
DIAMETER (RADIUS) [mm] 


50 


48 


CAPACITY 


ONE-SIDE 
ONE LAYER 


12cm 


0.67G BYTE 


ONE-SIDE 
ONE-LAYER 


12cm 


4.7G BYTE 


8cm 


1.4G BYTE 


8cm 


0.2G BYTE 


ONE-SIDE 
1WWAYERS 


12cm 


8.5G BYTE 


8cm 


2.6G BYTE 


LINEAR VELOCITY [m/s] 


1.2-1.4 


3.49 


DISC THICKNESS [mm] 


1.2 SINGLE PLATE 


0.6 (1.2 WHEN TWO ARE ATTACHED) 


PFRLH^slRI P nPftRPP „ 

OF DISC INCLINATION l DEGREE l 


±0.6 


±0.35(DC) ±0.1 (AC) 


TRACKING SERVO SYSTEM 


PUSH-PULL, 3-SP0T IS CENTER 


DPD IS CENTER 


cnnvJn UUnntU 1 IUN 

CODE BLOCK LENGTH 


24X108 INTERLEAVE 
CORRECTION LENGTH 
+ 2K BYTES (CD-ROM, BLOCK 
CORRECTION CODE LENGTH) 


32K BYTES 


CTD DAD 

CORRECTION 
SYSTEM 


CIRC (CROSS-INTERLEAVE) 
Read-Solomon code 


Read-Solomon 
product code 


MODULATION SYSTEM 


EFM (8-14) 


EFM + (8 -16) 


BIT LENGTH [pcm] 


0.9-3.3 


0.4-1.87 


TRACK PITCH [ pL m] 


1.6 


0.74 


n ATA 

UA 1 A 

TRANSMISSION 
RATE 


1.4112Mbps (ONLY AUDIO) 


AVERAGE 4.69Mbps 

(VIDEO + AUDIO) 
MAXIMUM 10.08Mbps 


VIDEO RECORDING SYSTEM 


MPEG1 (ONLY VIDEO CD) 


VARIABLE-RATE MPEG 2 


AUDIO 
RECORDING 
SYSTEM 


CDDA 


LINEAR PCM 


NTSC 


Do1 BY AC3 
OR LINEAR PCM 


XA 


ADPCM 


DAL 
SECAM 


MPEG2 AUDIO 
OR LINEAR PCM 


VIDEO CD 


MPEG Audio 


RECORDING TIME 


MAXIMUM 74 MINUTES 


MAXIMUM 133 MINUTES/ONE LAYER 


DISC FORMAT 


CLV 


CLV 



BNSDOCID: <EP 0813194A2J_> 



21 



EP 0 813 194 A2 



FIG. 4A 




FIG. 4B 




CMD 
RENEWAL |X3) 
PROCESSING 



FIG. 4C 



10RP 

I 



1RP 




WRITE: -READ 
•IN! t-OUT 



CMD 
RENEWAL 
PROCESSING 



X2> 



20 



0813194A2 I > 



22 



EP0 813 194 A2 



FIG. 5 
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FIG. 6 
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FIG. 7 
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FIG. 8 
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